Children in the warm rain forest are at risk of having their lung function compromised by a variety of factors, including smoke from wood fires. A total of 358 children from a fishing port and 400 children living in a farm settlement were tested to determine their peak expiratory flow rate (PEFR), forced expiratory volume in 1 s (FEV 1 ), forced vital capacity (FVC), forced expiratory volume in 1 s per cent and forced expiratory flow between 25 and 75%. The values for the PEFR, FVC, FEV 1 , forced expiratory volume in 1 s per cent and forced expiratory flow between 25 and 75% of the subjects were significantly lower than those of the controls (P value for males ¼ <0.001, 0.01, 0.002, 0.01 and <0.001, respectively, whereas for their female counterparts ¼ <0.001, 0.003, 0.001, 0.04 and <0.001, respectively). These deficits were observed to be more with increasing duration of exposure to wood smoke for PEFR, FVC and FEV 1 . Chronic exposure to fish drying using firewood can impair lung function in children. There is a need for alternative methods of fish preservation for those engaged in fish drying.
Introduction
Infancy, early childhood and late childhood are critical periods in the development of lung function [1] [2] [3] [4] [5] . Insults including infections, allergies, malnutrition and environmental pollutants adversely affect lung function [6] [7] [8] . A major and often underestimated pollutant is wood smoke [9] . Children in fishing ports are frequently engaged in smoking of fish using firewood along with their parents. These activities expose the lungs of children to chronic smoke inhalation and its attendant adverse effects [10] . Impaired lung function has been documented in children living in highly polluted areas in industrialized countries [11] . However, there is scarcity of data on the lung function status of children chronically exposed to wood smoke in the fishing port. This study was therefore designed to evaluate the lung function indices of children exposed to wood smoke in the fishing ports of Akwa Ibom State in Southern Nigeria.
Materials and Methods
Three hundred fifty-eight subjects aged 6-16 years were recruited from the fishing port of Ibaka, whereas 400 controls aged 6-16 years were recruited from Oyubia, a farm settlement that is $60 km from Ibaka. The main occupation in the fishing port is fishing and fish drying, which is carried out in their living quarters 24 h a day (Fig. 1) .
Ethical clearance was obtained from the University of Uyo Teaching Hospital Ethical Committee. Appropriate consent was obtained from the local government council, community leaders, parents and older children.
The subjects were screened for a history of significant respiratory disease, socioeconomic status, parental smoking and type of cooking fuel using a questionnaire. The parents' socioeconomic status was assessed using the Olusanya et al. classification [12] . Anthropometric data (weight, height, sitting height and chest circumference) were obtained according to standard protocol [13] [14] [15] [16] . The body surface area was calculated using the Dubois and Dubois formula [17] . 
Statistical analysis
Data were entered into the computer software STATA 10 (STATA Corp, TX, USA). The Student t-test and Wilcoxon rank-sum test were used in comparing the means of variables that were normally and not normally distributed, respectively. Chi-square was used to compare proportions. The Spearman rho test was used to measure the linear association of two continuous variables that were not normally distributed. The results were expressed as means and standard deviations as well as percentages. Data were summarized into frequency tables. P-value <0.05 was taken as statistically significant.
Results
A total of 358 subjects and 400 controls were recruited for the study. The subjects comprised 189 (52.8%) males and 169 (47.2%) females, whereas 237 (59.2%) of the controls were males and 163 (40.8%) were females. The age (mean AE standard deviation) of subjects was 11 AE 2.8 years, whereas that of the controls was 10.06 þ 2.97 years.
There was no significant difference in the socioeconomic status and parental smoking between the subjects and the controls (P ¼ 0.46 and 0.33, respectively). There was also no difference in the type of cooking fuel used between the subjects and controls (P ¼ 0.12). Table 1 shows that the mean values of age, height, weight and sitting height of the male subjects and controls were not significantly different. In contrast, values of the lung function parameters of the subjects were significantly lower than those of the controls. Table 2 shows that the mean values of age and the anthropometric parameters of the female subjects and controls were not significantly different. In contrast, values of the lung function parameters of the subjects were significantly lower than those of the controls. Table 3 shows the correlation of lung function parameters with the duration of exposure of the male and female subjects to wood smoke. The negative coefficient of correlation (rho) indicates a general decline of lung function values with an increase in the duration of exposure of the male and female subjects to fish drying. The relationship was significant for FVC, FEV 1 , FEV 1 % and FEF 25-75 .
FIG. 1. A typical fishing port home, showing fish smoking activities and children.
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Discussion
The current study has observed that children chronically exposed to wood smoke in the fishing port of Ibaka, Mbo Local Government Area of Akwa Ibom State, had lower lung function indices than their controls.
This finding is probably as a result of the inflammatory response and airway fibrosis evoked by particulate matter in wood smoke [18] . The inflammation leads to bronchoconstriction in the conducting pathways, increased mucous secretion and mucosal oedema with a consequent reduction in PEFR and FEV 1 , when it involves the large-and medium-sized airways. Involvement of the small airways leads to reduction in FEF . When the lung parenchyma is involved, it causes gas diffusion abnormalities [7, 19] . Involvement of all parts of the lungs owing to chronic exposure may result in reduced lung size with a subsequent decrease in FVC [20] . The impairment (reduced PEFR, FVC, FEV 1 , FEV 1 % and FEF ) in the current study is indicative of a mixed pattern (both obstructive and restrictive) of ventilatory defect [19] [20] [21] . The current study found a decrease in FVC, FEV 1 and FEF 25-75 after increasing period of exposure, but no significant decrease in the PEFR. This may be because the effect of inflammation is observed earlier in the smaller airways than the larger airways.
In conclusion, there is a strong association between chronic exposure to wood smoke and impaired lung function indices of children in a fishing community. There is, therefore, a need for the provision of alternative methods for fish drying/ fish preservation for those engaged in the fishing industry.
This study had a number of limitations. These were the failure to analyse ambient air and the lack of measurements of oxygen saturation of the subjects in the two populations.
Despite these however, it is clear that children in this fishing community have impaired lung function, which has implications now with possible cumulative effect as they continue into adulthood. 
